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Introduction

23
Thus, the model does not allow for mating system plasticity or the evolution of selfing rates 158 in the new habitat, which could, however, be important during the establishment of natural 159 populations (Peterson and Kay , 2014) .
160
Model and Methods
161
Source population.
162
Consider a large, partially selfing source population with N diploid, hermaphroditic indi- each additive locus is thuss = βα. It is sometimes convenient to use the negative log fitness 180 G = − ln(W ), which is the genetic load associated with an individual, and which is the sum of two components: β(z − z min ) and s L R i=1 (X i + hY i ).
182
Generations are assumed to be non-overlapping. The lifecycle in each generation consists 183 of mutation, followed by selection, and then mating via partial self-fertilization (in which a 184 fraction r s of individuals self). Since fitness is multiplicative across both types of loci, and 185 loci are unlinked, there should be no multi-locus associations in a sufficiently large population 186 that is either purely outcrossing (r s = 0) or purely selfing (r s = 1). However, partial selfing 187 (0 < r s < 1) generates associations between allelic states (linkage disequilibrium or LD) as 188 well as between homozygosity (identity disequilibrium or ID) at different loci even in the 189 absence of epistasis, linkage and drift (Weir and Cockerham , 1973) . 
Here, the double summation is over all possible pairs of selfing ages. Thus, population-wide 205 disequilibria arise due to the presence of cohorts with different average homozygosities and 206 allele frequencies per locus, even when there are no associations within cohorts.
207
In general, each such cohort is itself characterized by some population structure-for in- distinguish it from the inbreeding history model (IHM) introduced by Kelly (2007) . Note 217 that the latter also accounts for weak, pairwise disequilibria within cohorts.
218
Under the ILEC approximation, the evolution of the partially selfing population is de-
219
scribed by specifying how the proportions f i , and the frequencies p 01,R change due to mutation, selection and partial selfing in each generation (see SI). These 221 deterministic equations ignore allele frequency changes due to drift, as well as stochastic 222 fluctuations of the proportions f i , and are thus only applicable for large source populations.
223
These equations can be iterated over generations, until equilibrium is attained. (with respect to the source population), such that individual fitness in the new habitat is: 
307
We will first analyze attributes of a large source population (neglecting drift) under partial 
313
The high rate of recessive mutations (U R = 2µ R L R = 1) relative to the (weak) selective next generation of offspring (Lande et al , 1994 additive trait variation in a complex way that depends qualitatively on U R (to be explored 340 in detail elsewhere).
341
The ILEC approximation is inaccurate for r s close to 1: purely selfing populations tend to 342 fix deleterious alleles due to smaller effective population sizes N e (Charlesworth et al , 1993) .
343
In particular, N e is strongly reduced close to r s = 1, when the total genomic mutation The ILEC approximation can also predict the average population fitness W and the in- 
366
For h = 0.02, the mean fitness is minimum at intermediate selfing fractions (fig. 2b ). An 367 increase in r s reduces the frequency of deleterious alleles (which tends to increase fitness), 368 while increasing the average homozygosity (which tends to reduce fitness). Since highly 369 recessive alleles are effectively masked from selection at low selfing fractions in the selective 370 interference (U R /hs 1) regime, the reduction in deleterious allele frequency with r s is 371 quite modest (see fig. 1b ). Thus, increased selfing reduces fitness at low r s primarily by 372 generating excess homozygosity. The ineffectiveness of selection at low r s is also reflected in 373 the fact that inbreeding depression only starts falling beyond a threshold r s ( fig. 2b ).
374
Further, we can use the ILEC approximation to generate the distribution of load in 375 the population (see SI for details) and compare this with equilibrium distributions from 376 individual-based simulations (figs. 2c and2d). Here, load is simply negative log fitness : L R = 4000, s = 0.02. P est is the fraction of successful establishment events among 1000 independent simulation runs, each initialized by generating N 0 founders from the source population using the ILEC approximation. Growth rate is r 0 = 1.1 in the new habitat; carrying capacity is K = 1000. increases and the inbreeding depression decreases with r s (fig. 2b) . Thus, outcrossing pop-ulations are at maximum disadvantage, resulting in a monotonic increase in P est with r s for 437 h = 0.15 in fig. 3a . 
466
Establishment scenario with environment-dependent selection on additive alleles.
467
Consider now a scenario where individuals only carry loci that mutate between alternative which causes establishment probabilities to also decline with r s (fig. 4a) any source population have high establishment success.
487
As before, we can ask: does selfing influence establishment probability predominantly 488 through the initial fitness of founders or more via its effect on the rate of adaptation of the
489
establishing population? Figure 4b shows P est as a function of initial fitness of founders, 
496
This is surprising at first glance since it suggests that adaptation plays little role during 497 establishment. To investigate this further, we can follow the dynamics of the average popula- (1 − G(0)/r 0 ) ∼ 0.135). However, long-term population growth does depend on the rate of 508 adaptation and is thus faster in populations with higher selfing fractions.
509
The above reasoning suggests that when the initial fitness advantage of founders is com- that the population can establish despite a large reversal of environmental selection.
526
As expected, for any selfing fraction, the range of environmental selection strengths, to 527 which a population can adapt, shrinks as U R increases. When U R is close to zero, outcrossing 
534
We can also measure different components of the genetic load (negative log fitness − ln(W )) values of deleterious alleles and selection against them (Charlesworth , 1979) .
568
The present study represents a preliminary attempt to understand how the interplay of . 3b) .
589
More generally, our analysis points towards the difficulty of predicting establishment suc-590 cess based only on average fitness of the source population or on inbreeding depression alone.
591
In a partially selfing population, these two quantities bear no simple relationship to each inbreeding depression to different extents. In particular, the threshold value of inbreeding 597 depression δ c , beyond which establishment becomes unlikely, is higher in outcrossing versus selfing populations with the same mean fitness ( fig. 3c ).
599
The success of highly selfing founders in establishing despite the initial bottleneck hinges on 600 the effective purging of deleterious variants in large source populations with high r s . Purging 601 is less effective, however, when the source population is itself small (Glémin , 2003) , as is 602 often the case in human-assisted re-introduction of endangered species into new habitats.
603
Understanding how the genetic composition of small source populations influences their 604 establishment potential remains an important challenge in conservation biology.
605
The realised rate of selfing or biparental inbreeding during initial establishment depends founder fitness, except when P est is small ( fig. 4b ).
629
In an alternative scenario, where the trait is under stabilizing selection towards different 
where the double summation is over all possible selfing ages. Thus, positive population-wide ID emerges, as long as the average homozygosity is different across cohorts. A similar expression for pairwise LD can also be obtained. 
748
Under the ILEC approximation, the population is described completely by the fractions f i 
Equations (4a) and (4b) represent the effect of selection on heterozygote and homozygote
763
frequencies at an additive locus and a recessive locus respectively, within a selfing-age cohort 
